Jan. 1901. Dr. Boberts, Light Curve of S Arcs. 


163 


Light Curve of S Arce (Chandler 6429). 

By Alex. W. Boberts, D.Sc. 

One of the most remarkable short-period variables in the 
southern hemisphere is the star 

C.P.D. —49°, 10361, 

recently discovered by Mr. Innes. 

As soon after its discovery as possible, regular observations 
of it were begun at Lovedale with the 3^-inch telescope. The 
earlier observations were made near the star’s setting, and 
accordingly only isolated observations could be secured. These 
yielded apparently a period of a little over seven days. 

When morning observations were possible, more continuous 
observations were got, and these indicated that the short period 
determined at the close of 1899 was in error. 

A reduction of all the 1900 observations, over 200 in number, 
yields a period of 

io h 50 111 45 s . 

With this period the observations made were grouped in 
twenty sets. 

The following table gives the average magnitude of each set; 
also the magnitudes indicated by a mean continuous curve drawn 
through the observed places. 

This mean curve is shown in Plate 6. The residuals between 
the observed and mean places are given in column 5, and the 
number of observations in each set in column 6. 

The average departure of a single set of observations from 
the mean value is o m *o33. 


No. Date O.M. 

d 

I 1900 .TaD. I 

T. 

h. m 

O 44 

Observed Mag. 
m 

i °-37 

Mean Mag. 
m 

io -39 

R. 

m 

-0-02 

No. of Oba. 

9 

2 

1 

2 3 

io ‘59 

* 0-55 

+ 0-04 

II 

3 

1 

2 47 

1063 

10-64 

— O-OI 

17 

4 

1 

3 48 

10 76 

10-73 

+ 0-03 

15 

5 

1 

4 33 

1073 

10-79 

— 006 

12 

6 

1 

5 44 

10*84 

10-83 

+ 001 

7 

7 

1 

6 34 

io *74 

10-77 

-0-03 

18 

8 

1 

7 23 

10*67 

10-66 

+ 0*01 

II 

9 

1 

7 5 ° 

10-50 

10-51 

— 001 

15 

10 

1 

8 6 

10-31 

10-30 

+ 0*01 

10 

11 

1 

s 13 

10-08 

1010 

— 0*02 

13 

12 

1 

8 27 

9-80 

9*85 

- o-os 

15 

13 

1 

8 44 

9*66 

9‘57 

+ 0-09 

9 
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Dr. Roberts, Light Curve ■ of S Arm. lxi. 3. 


No. Date O.M.T. 

d h m 

14 1900 Jan. 1 8 52 

Observed Mag. 
m 

9*52 

Mean Mag. 
m 

9 'SS 

E. 

m 

-0-03 

No. of Obs. 

7 

15 

I 

9 2 

970 

9’62 

+ 0-08 

10 

16 

I 

9 17 

973 

976 

-0-03 

9 

17 

I 

9 27 

9*88 

U"i 

00 

0 

+ 003 

6 

18 

I 

9 53 

10-02 

10*05 

-0-03 

10 

19 

I 

10 12 

10*22 

10-17 

+ 0-05 

10 

20 1900 Jan. 

I 

10 38 

10*25 

10-27 

— 0-02 

15 


The marked characteristic of the light curve of $ Arm is its 
rapid decrease, immediately after maximum phase, and its conse¬ 
quent slow rate of variation at minimum. 

Its rapid ascent to a maximum is notable enough, o ra, o2 every 
minute, but this is not abnormal considering the shortness of the 
star’s period. 

The form of the light curve from maximum to minimum, 
however, departs considerably from the usual type of short-period 
variation ; still the departure is not so complete as to disassociate 
this star from this class of variable stars. Indeed the explanation 
offered by more than one observer as to the cause of variation of 
this type meets in no incomplete way the variation of S Arm. 

In the Astrophysical Journal , vol. ii. p. 283, I pointed out 
that if we consider short-period variables to be binary systems, 
with very eccentric orbits, we have all the conditions for the 
well-known phenomena of short-period variation : a rapid rise to 
maximum ; a slow descent to minimum, a descent becoming still 
slower as the star approaches minimum; and continuous 
variation. 

An eccentricity of 0*5 would yield sufficient periodic change 
in the mutual tidal force of each component of 8 Arm to cause 
an alteration in brightness of at least one magnitude ; while even 
a retardation of a few minutes of the maximum tidal effect after 
periastron passage would produce the rapid rise to maximum 
brightness that is so markedly a feature of the variation of S Arm, 
as well as of all stars of this type. 

It may be of service to give in a complete form the elements 
of variation of S Arm resulting from the Lovedale measures. 


Period . 

Epoch of max. 

Epoch of min. 

Ratio of I to D 
Limits of variation... 


... ... io h 50™ 45 s 

1900 January i d 4 h i2 m (Gr.M.T.) 

... ... 1 7 20 

... ... 0*29 

... ... 9 m ‘53 to io 111 ^ 


Lovedale ; 1900 December . 
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